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Formalising such a recent Fields Medal-winning result would be a monumental breakthrough for
the formal theorem proving community.
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This was long suspected, and in 2003, Henry Cohn and Noam Elkies
proposed a method that many believed would offer a means to a
proof. They showed that if a certain type of R” — R function is
constructed, then all sphere packings in R" are bounded above by a
certain quantity that depends on the function.

Unfortunately, constructing such functions is extremely difficult.
Viazovska's monumental breakthrough was to construct such a
function using the theory of modular forms.
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A Word on Schwartz Functions

Schwartz functions are smooth and rapidly
decaying functions. More precisely, f: R — R
is Schwartz if Vk,n € N, 3C € R such that

1. The set of RY — R Schwartz functions is an
R-vector space, called the Schwartz space.

FO0) - I < €

2. The Fourier transform F is a linear
isomorphism of this space.

3. Composition with any function satisfying
some growth conditions is a linear map of
Schwartz spaces.
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1. Enough to consider periodic packings:
Cohn-Elkies showed [1, Appendix A] that if
the bound holds for all periodic packings,
it holds for all packings.

This is being worked on by Yaél Dillies.

2. The Poisson Summation Formula in R":

Let let A ¢ R? be a lattice. Let f: R — R
be a Schwartz function. For all v € RY,

Zf(g +v) = VO|(R1"/A) Z ?(y)e—zmwm

Len men*

This is being worked on by Aaron Lin,
myself, and others at CMU.
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We need Fourier eigenfunctions with double
zeroes at lattice points.
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theorem Complex.integral_boundary_rect_

(hs ) (He :
(Hd

¥xe .Ioo (min z.re w.re) (m o (min z.im w.im) (max z.im w.im) \ s,
Diff eAt € f x

)

. f (tx + tz.im * I)) - J (x ) in z.te..w.rte, f (tx + tw.im % I)) + I
) in z.im..w.im, f (tw.re + 1y * I)) - I « / (y ) in z.im..w.im, f (TZ.1e + 1y % I)

Cauchy-Goursat theorem for a rectangle: the integral of a complex differentiable function over the boundary of a rectangle equals
zero. More precisely, if f is continuous on a closed rectangle and is complex differentiable at all but countably many points of the
corresponding open rectangle, then its integral over the boundary of the rectangle equals zero.
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